. Figure 1C shows a structural superposition of PDZ2 2003).
The distribution and ratio of the two PDZ2 splice forms (Walma et al., 2002) with PDZ2as. Both domains possess similar ␤ sheet and ␣-helical elements. Four of the inshow that PDZ2as-containing mRNA transcripts are coexpressed with PDZ2-containing transcripts in most serted residues extend the L1 loop, while the initial valine structurally replaces a glycine in PDZ2, becoming the tissue and cell types (Sato et al., 1995; Erdmann et al., 2000) . The deduced tissue expression pattern of PDZ2as last residue in the ␤2 strand. Unlike PDZ2, the L1 loop extends unrestricted into space. In addition, the ␣2 helix ranges from virtually absent (kidney) to ‫%02ف‬ of PTP-BL mRNAs (lung). Thus, the ratio is cell-type specific.
of PDZ2as is orientated differently. In PDZ2, ␤2 and ␣2 are virtually parallel, but in PDZ2as, the orientation of Since both the protein stability and subcellular distribution could differ for the two PDZ2 splice variants, it may the ␣2 helix angle has changed by ‫02ف‬Њ ( Figure 1D ), remodeling the binding pocket (vide infra). well be that local ratios at specific subcellular sites differ from the above estimates. Figure 1E shows the sequence alignment of PDZ2as with its own shorter PDZ2 variant, as well as with several Figure 1B . The core of the PDZ2as domain is formed by several highly Using high-resolution NMR, we determined an ensemble protected residues in the ␤1, ␤3, ␤4, and ␤6 strands. These residues correlate with cross-strand hydrogen of 30 structures of the alternatively spliced PDZ2 domain these dipolar coupling data sets are not interchangeable. For instance, when the 1 D NH RDC data set from PDZ2 is superposed onto PDZ2as structure, the Q factor involved the preceding residues of Leu90 and Thr93. rises to 0.52, reflecting an essential structural reThe conformation of this region differs in the two ensemarrangement of the PDZ2as structure with respect to bles; in PDZ2as these residues favor a 3 10 helical confor-PDZ2. These results are illustrated in Figure 3C . The mation, while in PDZ2 they form a turn-like structure. predicted and measured RDCs of PDZ2as show good These conformational differences lead to altered hydroagreement, whereas the dipolar couplings of the PDZ2 gen bonding patterns. For instance, in PDZ2as, the side domain superposed on the PDZ2as structure are chain oxygen of Thr93 hydrogen bonds to both the carskewed, with several outliers greater than 10 Hz. boxyl of Leu90 and the amide of Gly94, while in PDZ2,
We tested the binding properties of PDZ2as using two this side chain of Thr93 hydrogen bonds only to the peptides to represent the class I and III C termini that carboxyl of Leu90.
are known to interact with PDZ2. One peptide was derived from APC (Erdmann et al., 2000) and the second We compared the PDZ2 and PDZ2as domains using Both the APC and RIL C-terminal ligands bind very demonstrated by the relaxation data, with order parameters ranging from 0.6 to 0.7 and also by low amide propoorly to PDZ2as with interactions in the fast exchange regime. In fact, only 3 residues show signs of interaction tection factors. Unexpectedly, the inserted residues Leu32, Phe33, and Asp34 have S 2 values of ‫,9.0ف‬ which with the APC ligand, with minor chemical shift changes. However, it is interesting to note that two of these resiare typical of secondary structural elements, while the 
It is interesting to note that the C-terminal ligands still
Because the insert is in very close proximity to the reactive site histidine (His83), we were concerned that preferentially interact with PDZ2as in the binding pocket, as evinced by chemical shift changes for a key binding its protonation state would be affected, preventing the proper interaction with the bound ligand. Thus, we assite residue Gly26 ( Figures 3A and 3B) ; however, it appears that the increased sterical hindrance prevents effisigned the side chains of all the histidines in PDZ2 and PDZ2as. From the resulting chemical shift data we concient binding. Furthermore, the class III RIL sequence retains more interaction ability with PDZ2as than the cluded that all the histidine residues in the two domains remain unaffected by the insertion and remain in the N ⑀2 class I APC sequence. A reason for this could be that the longer P Ϫ2 glutamic acid side chain of the RIL ligand singly protonated state (data not shown). is more able to maintain its interaction with the His83 side chain, thus conserving more of the interactions that Structural Effects of Insertions are necessary for binding (Novak et al., 2002) .
The insertion actively disrupts the contacts in the L1 To find out why ligand binding in PDZ2as is abolished, loop, unanchoring it from the ␤5-to-␣2 turn, and removwe completed a detailed structural comparison of PDZ2 ing several important hydrophobic contacts that strucand PDZ2as. The binding pocket of PDZ2as is substantured the L1 loop in PDZ2. The relaxation data and amide tially shorter, shallower, and narrower than that of PDZ2, exchange rates clearly show that both the ␤5-to-␣2 turn with a 2.4 times smaller volume, a 1.5 times smaller and the L1 loop are more flexible, supporting this unanmouth size, and a 0.7 Å narrower base (Table 2) (Table 2 ). It is possible that the in PDZ2as is restrained, the S 2 value of Leu32 is ‫1.0ف‬ smaller binding pocket of PDZ2as retains an altered higher than that of the structurally equivalent glycine in specificity for ligands that are able to avoid the problems PDZ2. In addition, the amides of two inserted residues introduced by the increased steric hindrance, such as ligands containing residues with smaller side chains.
(30 and 32) are more protected than the rest of the ␤2 
